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I t  i s  indeed a pleasure fo r  me t o  come to  Philadelphia th i s  morning k 

t o  represent the National Aeronautics and Space Administration a t  t h i s  \ , h r k d %  
birthday celebration for  ERTS-1, and then t o  go  on t o  Valley Forge this  b, ()l[bp,.r/ 
afternoon t o  meet with many of the people who helped design and build 

r 

I 

this  remarkable spacecraft. 

I am delighted to  be able t o  say, here a n d  i n  Valley Forge, t h a t  

the overall performance of the spacecraft and i t s  instruments has been 

excellent. The quali ty,  variety,  and value of the information being 

returned has exceeded our  expectations, and the sc ien t i s t s  and government 

fk~p I cc 

b;tt 
Qt5rLh  

off ic ia l s  who are using th i s  information on an experimental basis have 

been very pleased w i t h  the resu l t s .  
c 

Lr. 
As previously announced, there were some early problems with an 0 Pb bleb 5 

e lec t r ica l  power c i r cu i t  and with one of the two tape recorders aboard  

the spacecraft, b u t  the amount of d a t a  l o s t  because of these problems i s  

n o t  s ignif icant  compared with the wealth of d a t a  being obtained. 

as viewed from NASA Headquarters, ERTS-1 has been a b r i l l i an t ly  successful 

experimental spacecraft during i t s  f i r s t  year, and  I congratulate i t s  

designers and builders: 

I n  short ,  

The Space Division o f  the Gewral Electric Company 



* p ) p + L b  
a t  Valley Forge, Pa . ,  which bu i l t  the spacecraft and i t s  special Data Q .  6-a L 

b. Qcn 
Collecting System, and the ground d a t a  handling s ta t ion ;  the suppliers of 

the two main sets of instruments aboard the  spacecraft, the Astro Electronics4,G5Tc -- 
Division o f  RCA a t  Princeton, N. J . ,  and the Hughes Aircraft  Company o f  

Culver City, California; the many other subcontractors a n d  suppliers t h r o u g h -  
c 4 - 

out the country; and the NASA management team a t  the Goddard Space Flight 

Center i n Mary1 and. 

r 

?- 

I also want t o  take th i s  opportunity t o  t h a n k  the m c i p a l  investigators 

and a l l  others,  in the United States and  abroad ,  who are studying the imagery 

from ERTS-1 to.'determine the many uses t h a t  can be made of operational earth 

resources s a t e l l i t e s  in the future.  Incidentally, ERTS-1 d a t a  i s  going t o  

mc - u -5, 
I b & y l l - t r * .  

I 

3 r i n c i p a l  investigators in the United S t  a n d  100 principal investi-  F 

foreign countries and two international organizations. Without 

the enthusiastic participation o f  these investigators , (and many other 

potential users who are  looking over the i r  shoulders a t  the resu l t s )  the 

b r i l l i a n t  technical perforinance o f  ERTS-1 would be pointless. 

ERTS-1 has a design l i f e  of one year, b u t  we are  hopeful of getting 
r 

I l f f 4  

I & ,  months and indeed years of additional performance from i t .  The 

weather s a t e l l i t e s ,  which are of similar design, have had an  average useful hC,@ 
p ' L - 5  

l ifetime of three y . ERTS-B (which will become ERTS-2 when in orb i t )  
/ 

/~ 

i s  now scheduled for  launch in 1976. So I know t h a t  many ERTS-1 experi- 

menters a l l  over the world join with th i s  audience in wishing ERTS-1 

many happy returns o f  the day! 



3 

We a r e  here  today t o  do much more than c e l e b r a t e  t h e  f a c t  t h a t  ERTS-1 

was w e l l  b u i l t  and has f u n c t i o n e d  s u c c e s s f u l l y  f o r  a year .  

as I see it, t o  s t r e s s  o u r  c o n v i c t i o n  t h a t  ERTS-1 has proved i t s e l f  t o  be 

one o f  t h e  most i m p o r t a n t  and most promis ing s a t e l l i t e s  o f  t h e  Space Age. 

We a r e  here, 

Wi th  ERTS-1 we have developed and demonstrated a whole new sc ience 

I-. and technology f o r  making u s e f u l  e a r t h  observa t ions  f rom space. 

produced a v a l u a b l e  new space-age t o o l  t o  h e l p  mankind s o l v e  g l o b a l  

problems on a g l o b a l  sca le .  And i t  i s  f o r t u n a t e  t h a t  we have produced 

t h i s  new t o o l  a t  a t i m e  when t h e  need f o r  i t  i s  s t r o n g l y  f e l t .  We a r e  

We have 

hfw r‘ 

4 4 e  %JL 
? p a t c  

L. 

c 

here today t o  say t o  t h e  w o r l d  t h a t ,  t h r e e  years a f t e r  t h e  f i r s t  men 

stepped upon t h e  Moon, we have taken another  g i a n t  s t r i d e  f o r  mankind 

here a t  home, i n  Near E a r t h  Oreit. I t  i s  a s t e p  fo rward  w i t h o u t  h i g h  

b u t  w i t h  t h e  h i g h e s t  s i g n i f i c a n c e .  

w i l l  h e l p  save t h e  w o r l d  as a h a b i t a b l e  home f o r  mankind. 

Wi th ERTS-1 we have taken a s t e p  t h a t  

What makes ERTS-1 such a p o t e n t  new t o o l ?  

Very s imp ly  s t a t e d ,  ERTS-1 represents  t h r e e  major  breakthroughs: 

F i r s t ,  t h e  new ins t ruments  t h a t  produce what we c a l l  s p e c t r a l  images 

U k l  SA& 
~r ilil I !;i P 

r a t h e r  than photographs. 

Second, t h e  f a c t  t h a t  these s p e c t r a l  images can be analyzed a t  
‘ 4  fyt 4 r - o ;  speed 

i n f o r m a t i o n  he seeks. 

r s  t o  g i v e  each o f  many d i f f e r e n t  users t h e  r e l e v a n t  
fq  s, (e s q  

Ord inary  photographs cannot be processed by computer A 

i n  t h e  same e f f e c t i v e  way. 
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Three, t h e  spacecraf t  technology t h a t  can m a i n t a i n  t h e  new ins t ruments  
L 

i n  a sun synchronous p o l a r  o r b i t  necessary f o r  broad views and r e p e t i t i v e  

views o f  t h e  e n t i r e  g lobe under t h e  b e s t  l i q h t i n s  c o n d i t i o n s  and a t  

reasonable c o s t .  

- 21---. 

I---*̂ . I. - -- P- 

We have combined these t h r e e  breakthroughs -- and many o t h e r  s c i e n t i f i c  
h 

and t e c h n o l o g i c a l  advances -- i n t o  one exper imenta l  system c a l l e d  ERTS, 

and i t  works. T h a t ' s  what we a r e  c e l e b r a t i n g  here today.  
7 

R i g h t  now, a f o u r t h  breakthrough i s  i n  t h e  making. Thousands o f  4. Cesrr,t;, 

L 50 - 4 

p o t e n t i a l  users  around the  w o r l d  a r e  s t u d y i n g  ERTS da ta  and ERTS concepts 
I L4 by'" ' 

and l e a r n i n g  how t o  i n t e r p r e t  and use t h e  new s p e c t r a l  imagery r a t h e r  
L 

than the  f a m i l i a r  geomet r ica l  shapes o f  o r d i n a r y  photography. And as they  

l e a r n ,  they  a r e  c o n s t a n t l y  i d e n t i f y i n g  new ways t h a t  s p e c t r a l  imagery f rom c 

ERTS can be used i n  t h e i r  s p e c i a l  f i e l d  o f  i n t e r e s t .  

E b4 J u s t  as every human be ing  has f i n g e r  p r i n t s  t h a t  a r e  unique, every t h i n g  
taw* 

t h a t  appears i n  t h e  ERTS images has i t s  own 3 p e c t r a l  s i q n a t u r e .  Thus, a f i e l d  oh& ' 

krr a 
o f  corn  looks  s l i g h t l y  d i f f e r e n t  i n  ERTS imagery than a f i e l d  o f  wheat. And 

~ 

Y 

a h e a l t h y  f i e l d  o f  corn  l o o k s  d i f f e r e n t  f rom one t h a t  i s  a f f e c t e d  w i t h  c o r n  CI{kdw 

b l i g h t .  As we l e a r n  t o  d i s t i n g u i s h  t h e  v a r i o u s  s p e c t r a l  s i g n a t u r e s  o f  a l l  t h e  
x 

t h i n g s  we want t o  i d e n t i f y  i n  ERTS imagery, we can teach a computer t o  do t h e  

same. T h a t ' s  e a r t h  o b s e r v a t i o n  ERTS s t y l e ,  space age s t y l e .  

ERTS-1 prov ides  t h e  broad v iew because i t  operates a t  an a l t i t u d e  o f  ,,,; 
about 570 m i l e s  and each image i t  produces covers an area 115 m i l e s  square. 

c , 
4-00 C I J I I  

A a;e) 

Thus severa l  images can cover a whole m e t r o p o l i t a n  area, o r  a range o f  

mountains, o r  a r i v e r  bas in .  Less than 500 ERTS images are needed t o  
b.5, (JW . 

cover the  e n t i r e  Un i ted  S t a t e s  , compared w i t h  about 500,000 a e r i a l  

photograph3 f rom h i g h  a1 t i  tude. 
r - - -  - 

c L cc 
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ERTS-1 provides these images quickly and repet i t ively.  I t  covers 

the en t i re  globe (except for  small areas near the poles) every 18 days, 

and then begins a g a i n .  And another very important feature i s  t h a t  these c 

repet i t ive images are always taken a t  the same time of day local time. 

The sun-synchronous polar o r b i t  used by ERTS and other applications 

Llr s a t e l l i t e s  never ceases t o  amaze me. 

the Earth every 103 minutes  and 18 seconds. 

equator from north to  south 14 times a day, i t  i s  always 9 : 3 0  a.m. local 

time (sun time) where i t  crosses. 

ERTS-1 completes a revolution of 

Although i t  crosses the /+fiba, c 
P 

b ,& ai! d d r ,  
ERTS-1 crosses the Philadelphia area €47 (?/:'ob,) 

a t  1 O : O l  a.m. Eastern Standard Time every 18 days. I t  will pass over 

P h i  lade1 phia tomorrow. 
c A 

/- -- 

1 

This uniform timing i s  important.  The l i gh t  and shadows a t  t h i s  P 

time of day are best for image interpretation. And the f ac t  t h a t  the 

l i g h t i n g  is essentiaJly the same i n  a l l  the thousands o f  images recorded 

around the globe makes i t  much easier t o  p u t  them together t o  form large 

maps or t o  make comparisons over the months and  years. 

another advantage over photos or images made from a i r c r a f t .  

ERTS images have 

There i s  l i t t l e  

or no dis tor t ion a t  the edges. Every feature appears as i f  i t  were r ight  

under the spacecraft lens. This saves mapmakers much time and  trouble a n d  

will help improve the accuracy of the world's maps. 

I t  will also be possible, as computer techniques for  analysis o f  ERTS 

images are refined, t o  give a particular user only the subject matter he 

needs. A spec ia l i s t  studying the world's r i ce  crops m i g h t  get computer 

F 
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printed maps showing only r ice  f i e lds .  A land use planner would get  quite L. 

different  information. And so on. 

observation today i s  n o t  only t o  get a tremendous amount of repet i t ive 

information, bu t . to  get the relevant portions of i t  t o  the people who need 

c 4i- 
t t a  > #.j - 
- L x f  (OC' 

"-Y So the name of the game in earth 

w e d ,  

i t  when they need i t .  T h a t  i s  what the user agencies, such as the Depart- 

ment of the Interior and the Department of Agriculture, are gearing u p  t o  do. 
H 

The success o f  ERTS-1 has s t i l l  broader c- 

ERTS-1 i s  an experimental spacecraft, and n o t  operational, i t  i s  doing an 

excellent j o b  o f  demonstrating the present and potential benefits of 
c 

working in space. 

Because ERTS-1 i s  demonstrating t h  se benefits ,  i t  i s  under- 

lining the need to  push / / 

G"' I 

of t e Space Shuttle th i s  

stem will be a v ~ l a b l e  t o  decade, so th i s  newpf&ce transportation 

launch and servi 6 the operational veryfons of ERTS and dther advanced 

spacecraft 

Spacecra 

fu l l  

t h a t  i s  exartly what the 

J I / 

1 

/- 
a t  we will want t o  build and use in the,J980s and 90s. 

l ike ERTS-1, marvelous'as they a re ,  canhot begin t o  a t t a i n  their  

tent ia l  unti l  we decre5se the cost of Vilding 



For several years we 

and scope of our national 

l ea s t  in t h i s  country, l i ke  clean - - _ .  a i r  ~ -- and water; and we have t o  rea l ize  

7 

have been discussing and debating what the shape 

space program shou ld  be a f t e r  Apollo. The 

F 

success of ERTS-1, l i ke  the success of Skylab, helps blow the whistle 

on tha t  debate; i t  helps us to  focus our aims and ge t  on with our programs. 
4- 

t 

L 

And they most cer ta inly must include the Space Shuttle.  If ERTS-1 has 

any one message tha t  comes through c learer  than the r e s t ,  i t  i s  t h i s :  

\;ild the Shuttle and intensify the practical uses of Near Earth Space. 

L 

* k i n g  I I a l so  believe t h a t  ERTS-1 i s  having a profound e f f ec t  on 

of the world, on our approach t o  the emerging problems of protecting our 

environment and maintaining and enhancing the quali ty of l i f e  for  a l l  

ea r th ’ s  peoples. 

o f  what we mean by earth resources. 

which in my mind meant farm land and minerals, then ERTS-1 was misnamed. 

B u t  I think i t  i s  time fo r  us t o  change our def ini t ion of w h a t  earth 

- - - 
Specif ic ia l ly ,  we are  beginning t o  take a broader view 

_c_ 

If  you take the old narrow def in i t ion ,  - -+ _.-_. - --_- 

. _-- -. -- _._ . 

a major ro le  not only in defining the  global problems facing m a n k i n d ,  b u t  

in helping +CI solve them, or a t  l ea s t  hold them t o  manageable proportion. 
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And one f i n a l  point. ERTS-1 i s  a s t r iking example o f  the power space 

technology and space opportunities have t o  encourage the peoples of the 

world to  work together. 
--- 

I t  i s  the policy o f  our government, and I am 

sure i t  re f lec ts  the wishes of our people, that  the valuable information 

gathered in the ERTS program will be available t o  everybody. We invite 

a l l  peoples to  study the potential uses o f  t h i s  
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as the ope ra t iona l  system, whereas i n  f a c t ,  it i s  oi?ly--r:as 

designed t o  be an experimental system, and y e t  it i s  a l ready  

being used f o r  our ope ra t iona l  -- i n  many ope ra t iona l  ways. 

I should mention that  we got  o f f  t o  a l i t t l e  b i t  

of a shakey s t a r t  i n  the f a c t  tha t  one of t h e  tape  recorders 

fa i led  r i g h t  o f f .  But having a n t i c i p a t e d  problems very wel l  

w i t h  tape recorders ,  General E l e c t r i c  Company and t h e  Goddard 

Spacef l igh t  Center, i n  t h e i r  wisdom, had two s u c h  i n s t a l l e d  

and t h e  second one i s  sfh.11 working. 

The  Spacecraf t ,  as you know, probably was designed 
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1 

1 

1 

1 

1 
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- _ _ _ - - - - _ _ -  P R O C E E D I N G S  

DR, FLETCHER: Well, good morning. It i s  a p leasure  

Por me t o  be here  on t h i s  h i s t o r i c  occasion, the f i r s t  

mniversary  of t h e  launch of t h e  ERTS I S a t e l l i t e .  

it is purpose here  i n  Phi lade lphia  t o  f i rs t  have t h i s  

conference and then la te r  go t o  Valley Forge, which i s  the 

part of G ,  E. t ha t  i s  respons ib le  f o r  the Spacecraf t  and f o r  

the very soph i s t i ca t ed  data processing system which ERTS 

uses .  

Needless t o  say, we wou1dn"C be having t h i s  anniver 
e 

get - toge ther  i f  we weren't very pleased with t h e  r e s u l t s  of 

METROPOLITAN REPORTING SERVICE, INC. 
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t o  l as t  only t w e l v e  months, and we have a c t u a l l y  a r r ived  

a t  that  po in t  today. 

on f o r  another  per iod of time, and we're taking b e t s  as t o  

how long that  w i l l  be. 

We expect, however, that  i t  w i l l  go 

! 

j rphe. Spacecraf t  i s  a l s o  designed and b u i l t  

by General E l e c t r i c  Company; some of those a r e  two and t h r e e  

years  old.  So we're hopeful tha t  the ERTS w i l l  las t  f o r  a 

long t ime, 

I should mention a t  t h i s  t i m e ,  that  two o t h e r  con- 

t r a c t o r s  who a r e  probably not  present  today, a l s o  p a r t i c i p a t e  

i n  t h i s  program, t h e  Princeton Division of RCA, and t h e  Hughe 

A i r c r a f t  of' Culver City,  both of whom made instruments that  

are contained i n  the spacec ra f t .  

J u s t  t o  g i v B  you a f e e l i n g  f o r  t h e  scope of t h e  pro- 

gram, there a r e  over 200 i n v e s t i g a t o r s ,  1 should say, 

p r i n c i p a l  i n v e s t i g a t o r s ,  we c a l l  them PI'S, i n  the  United 

S t a t e s ,  are going over the ERTS data and another  hundred 

spread out throughout t he  world i n  38 fo re ign  count r ies .  

One of which i s  represented here  today, B r a z i l ,  

which has been extremely a c t i v e ,  and I won't t ake  any of 

his remarks away by simply mentioning that  B r a z i l  has a very 

a c t i v e  and forward-looking remote sensing program. 

We i n  a way passed another  h i s t o f i c  milestone here 

today. 

week of the anniversary of the landing of men on t h e  moon, 

Within less than two weeks, I guess i t ' s  almost a 

METROPOLITAN REPORTING SERVICE, INC. 
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O f  course,  i n  thi (EREP) Program, we used 13 channeh 

4 

but  i t ' s  too  e a r l y  t o  say what the e f fec t  of the e x t r a  channel 

METROPOLITAN REPORTING SERVICE, INC. 

re a r e  ce l eb ra t ing  the f i r s t  anniversary of t h e  ERTS Space- 

:raft, and as Lee Armstrong said, "We have taken another  

5iant s t r i d e  f o r  mankind, when he a r r i v e d  on the moon. !I 

Here today, we a r e  tak ing  a second g i a n t  s t r i d e  f o r  

nankind i n  t h e  not ion  of using space and what it can do. 

Space technology f o r  solving problems here on earth. 

Now I ' m  no t  going i n t o  d e t a i l  about a l l  t h e  problems 

that  we a r e  i n  t h e  process of solving,  bu t  maybe g ive  you 

a once over l i g h t l y  f e e l i n g  f o r  why ERTS i s  something s p e c i a l  

and why i t ' s  d i f f e r e n t  and why i t ' s  unique. 

ERTS has t h r e e  p r i n c i p a l  f e a t u r e s  which are d i f f e r e n t  

from anything e l s e  that  NASA has done. The f i rs t  f e a t u r e  i s  

that  w e  are using s p e c t r a l  images, d i f f e r e n t  colors, i f  you 

l i k e ,  i n  t h e  case of ERTS, f o u r  d i f f e r e n t  co lo r s  t.o-deterrnine 

s igna tu res  of whatever i s  d i r e c t l y  below t h e  ERTS Spacecraf t  

on earth. 

Now, t hese  f o u r  channels of ERTS a r e  no t  simply 

co lo r  channels; t h e y ' r e  very d e f i n i t e  s p e c t r a l  bands and s o  

most of t h e  photographs tha t  you w i l l  s ee  from ERTS s ince  

two of t hese  s p e c t r a l  bands a r e  i n  the i n f r a r e d  a r e  not  t rue 

ZoIar .  Two of the bands a r e  i n  i n f r a r e d  and the  o t h e r  two 

being green and red i n d i v i s i b l e .  So t h a t ' s  t h e  f i r s t  th ing  

tha t l s  d i f f e r e n t  f r o m  anything we've done befo2e. 
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w i l l  be. 

Second important aspec t  of ERTS i s  tha t  t h e  whole 

p i c t u r e  i s  t r ansmi t t ed  t o  e a r t h  e l e c t r o n i c a l l y  and placed 

on a computer. 

approximately 100 meters on the ground, d i r e c t l y  below, we 

can d i r e c t l y  process t h e  data from t hese  images. So t h e  

data doesn ' t  have t o  be ex t r ac t ed  from photos, i t  i s  a l ready  

t h e r e  i n  the  computer and we can manipulate t h e  data i n  any 

way w e  wish without l o s ing  r e so lu t ion  and without l o s ing  

gray l e v e l .  

a p r e t t y  p rec i s ion  type photograph tha t  works very well .  

The t h i r d  aspec t  i s  something that  we have used 

i n  NASA before  and tha t  i s  the  idea  of a sun synchronous 

o r b i t  which g ives  you t h e  same image when it  appears over 

the same p lace  on e a r t h  with t h e  same sun angle.  So every 

day it  crosses  the equator,  I th ink  it's 18 times, a t  

exac t ly  9:30 a . m .  So t h e  sun angle i s  t h e  same except -- 
a t  t h e  equator  -- except f o r  small changes, of course,  due 

t o  the  season. 

And so  without l o s s  of r e so lu t ion ,  which i s  

And we have 64 d i f f e r e n t  gray l e v e l s ,  which i s  

But t h i s  same sun angle gives  us remarkable r e p e t i t l  

photographs so  w e  can observe changes from one pass t o  anothc 

Now,  those are t h e  t h r e e  main th ings  tha t  a r e  uniquc 

about t h e  ERTS. We have another  one i n  tkie process ,  which i: 

a broad aspec t ,  and ;hat i s ,  t he  i d e a  of s igna tu res ;  j u s t  

what th ings  on e a r t h  g ive  what kind of s igna tures .  And t h i s  

METROPOLITAN REPORTING SERVICE, INC. 
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i s  i n  the process  now, and t h i s  i s  what the 300 and some odd 

i n v e s t i g a t o r s  are involved i n .  And you w i l l  undoubtedly 

hear  more about that  la ter .  

Without going much f u r t h e r  i n t o  t h e  t e c h n i c a l  

aspec ts  of it, simply say that  one of t h e  i n t e r e s t i n g  out- 

comes of th i s  whole program has been the increased s e n s i t i v i  

i n  t h e  world, no t  j u s t  t h e  U.S., of the precious resource 

which we c a l l  land. We set  i t  up as an e a r t h  resource 

technology sa t e l l i t e ,  th inking  perhaps of f o r e s t r y  and 

a g r i c u l t u r e  and minerals ,  But we now see  tha t  the  earth 

i s  f i n i t e  and we do have t o  conserve t h e  su r face  of t h e  e a r t .  

f o r  man's b e s t  use.  

And land  i t se l f  and how i t ' s  used i s  a precious 

resource.  And we w i l l  simply have t h i s  as a goa1,throughout 

the e n t i r e  e a r t h  resources  and remote sensing program. 

This ERTS I, I be l ieve ,  has had a profound e f f e c t  

on the th inking  of t h e  world, p a r t i c u l a r l y  on our  approach 

t o  t h e  emerging problems of p ro tec t ing  our environment and 

maintaining the q u a l i t y  of l i f e  f o r  a l l  of e a r t h ' s  people. 

1 t h i n k  it means that  we do have t o  be s e n s i t i v e  t o  

how we use these  precious resources;  not  j u s t  c lean  a i r  and 

water, bu t  c lean  land.  And no t  j u s t  farmland, bu t  any land 

that we a r e  s e n s i t i v e  t o .  

ocean i s  going t o  be a l s o  a precious resource,  which we must 

METROPOLITAN REPORTING SERVICE, INC- 
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conserve. 

on i n  th i s  d iscuss ion  t h i s  morning. 

And t h e r e  w i l l  be a l i t t l e  of that  perhaps l a t e r  

One l a s t  po in t ,  which I ' m  su re  you're a l l  aware of ,  

bu t  i t  doesn ' t  h u r t  t o  r e s t a t e  it, and tha t  i s ,  the ERTS Pro- 

gram has been a s t r i k i n g  example of the power t ha t  space 

technology and space oppor tun i t i e s  have t o  encourage people 

of t h e  world t o  work toge ther .  

Thir ty-eight  coun t r i e s  i s  a l a r g e  number of count r ie  

t o  be involved i n  one program. 

Government t o  make t h e  valuable information t h a t  i s  being 

c o l l e c t e d  from the ERTS Program a v a i l a b l e  t o  everyone i n  t h e  

e n t i r e  world. 

And i t ' s  t h e  po l i cy  of our 

We i n v i t e  a l l  peoples t o  study t h e  p o t e n t i a l  uses  

of th is  remarkable space-age t o o l ,  which we w i l l  use i n  

space and we i n v i t e  them a l l  t o  share  i n  i t s  b e n e f i t s .  

Thank you. 

(Applause. ) 
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I hereby c e r t i f y  that  t h e  t ape  recording 

represented by the foregoing pages was t r ansc r ibed  by 

me, or under my d i r ec t ion ;  that  t h i s  t r a n s c r i p t  i s  a t r u e  

and accura te  record t o  the best of my a b i l i t y .  
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